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(54) SHIFT REGISTER AND IMAGE DISPLAY USING THE SAME 

(57)Abstract: 2 ' — 

PROBLEM TO BE SOLVED: To obtain a shift register 
that normally operates even when the amplitude of a 
clock signal is small, and at the same time has less 
power consumption. 

SOLUTION: For each SR flip-flop F1 composing a 
shift register 1 1, a level shifter 13 for boosting a clock 
signal CK is provided, thus the transmission distance 
of the boosted clock signal and the load capacity of 
the level shifter 13 are reduced as compared with a 
case where the clock signal is boosted by only one 
level shifter for transmitting to each flip-flop. Each 
level shifter 13 operates while the level shifter 13 at 
the previous stage outputs a pulse, and stops the 
operation when the pulse output is completed, thus 
each level shifter 13 can operate only when the clock signal CK is required to be supplied 
to the corresponding SR flip-flop F1, and as a result the power consumption of the shift 
register that normally operates even when the amplitude of the clock signal is small can be 
reduced. 
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h^>S^A^P32 - P3 4 - P4 l^iiiUliSn'So C 
30 COI^BJ-C'li, -^Siife^Jl I c<D^mt. h 7 ^7P 1 
lijJ:0'Nl3. i>i^l*(tt. ^ ^>t^;^^P 1 24«JJ:C> 
N 1 4*/rl>/c^, ^v>Z>7.^HZ\^irO 
X^Mo ttc. Wh^>:>X^rP I 1 . p 1 2<Dy- 

;^5?pi 1 • p 1 2tcii. -€nen<Dy-h-v-;^ra 

X5»N1 3 ■ N 1 4li. 66Bte«ribt:tt<<0'C. h 5^ 

>t>:^^Pl 2 • N 1 4-^gsfJWi<^«Et*. WCK ■ C 

40 K^<-'0^s.i^^)i^o>m^c\t:^ofc^mtu^o ^^«e 
li. CMos<x)h^>v;^^?p 1 5 » Ni 6(Dy~^« 

E^iftO. MI^^>V;^i?Pl 5 - N 1 6^^^*6*13 

nm tB^«E0UT^i/rte>3$n^>o 

[0 07 7] ±^U-^.il'S^:?^? 1 34*. 57D^ii;'ft^C 

Ki^^k^r. Kt>^<r>vy>'^y^^p 1 1 • p 1 zo>m 

WJ.^. fiff*, A;^l8:<9h^>V;^5rP 1 l • Pi 2 

ifiii5mmmti>ms»iii5ix'!h*) , n h^>*>:x5?p i 

1 * PI 2<oy-h-y-;siffi3«E<^tl:^ccjt.L;T, t& 

50 «ac«! c<OSj3ft«:^»'r'5CiK:d:->'C. 5'P/5'm 
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[ 0 0 7 8 ] C & VP 5? 1 3 0)Ji. 0 

4:c^i^f J:^<c. 'enent^rm-r-siPiaMt^ENAi 

Q:m^\t. 1 5 [V] fljg) e#E^nfetiJt>^0 10 
[0 07 9] cniliiSi^:. MMt^ E N A 

V(A . I c h<omiAm&f>'' h ? > VJ:^ 5? N 2 

1 ♦ p 1 2--sniS7^^mif65n^ft^fc*:>. (a^h^r^i^A^ 20 
PI 1 • p 1 2t*, ^fi^AtF^iO'CSftff'r^ci^^^^'C' 
*r. ih^iz, tut>ib. fih 7'>^;^^p 1 2 * N 1 

c<0Vy>l>7.^^Z 1 » N3 3?5>^i*[ft$n-6, cntc 
A^|fi:<^>p5h^>V:^^?P 1 1 • PI 20>'/-Vt 

JSKIirTOl 3d<^h^>i>x^P3 2 • P34A^«3i 
PI 1 • P 1 2^ii«8fr5n-5>o cniCctO. Vyl-i^:^ 
SSTti. Mh7>V;^^P 1 1 - P 1 21*. IES«iA>3^l* 
[0082] «^r. *lJ$lim^E N A*WWii:«:?nO 
^. CMOSO h7>V::^^?P 1 6 • N 1 6<Dy-h« 



4$6S32 0 0 0-3 3 9 9d5 
18 

NAi;^)Wl^f?ih«r^nLrt,>^ti^, u-^^l'i^T' ^ 1 3 
(iX^)a:^«JEOUT <CKi> Ji, i^D :. J?m#CKtC 

1 3o)<D19±*u:fc4:>^>U1>3«EOUT;t>iT 

[0 08 3] im2<omim^) -^^Mv^. m\ 
[0 08 4] 'r^c^:^^. ia8tc7iTir<t^>*c. -tmmm 

> 2 O-y -iPhtt^y ij > zfy a y 7g|l2 2 S 

U^jl^VP^' I 3a)-il^tlW>fflfiX«>^^'^^^^2 
3(1) -i?:fll>l'C^'^, 

[0085] ±e§D7iJ .;^7-7D.;.:/F20)J*. 

a:tiQ«:S:ft5^, a'-i^-^)iom. m)Q^m^ri> 

2o)<:c»ai:^Ql*. mt}Situriati^ti^t^ic^ x 

y ^y a > 7 F 2 Ci+1)-^A;^5 tl^o 
fc. i!M5g:<^D 'J ?y:?0 5» rp 2 BSfi^rfi 

[0 08 6] S/c. lililoitRcc, «»ia:<^)u-^A'V7 

^a7i7(i-^CKi-iura3:b'r-6i^t{>:. 
u-^<rt.V7^2 3C2) --I*. W^«> J'O /^'lt^CK 
<i:4*ifiS1ir'»E3n/c(i#CK2 -'S:ta^t--6o <C 
to. fStl&*l^icf!itf:>^r. Dp ::^P P pT 2 (1) 
tC4*. m-r^^^P-;' J'fi^CKii. >r>>'<-^l2 

[0 08 71 CCt?, DP 'J^»PPO^^7F20)fl>ai 
C-'^ci^, glliCiT^TSRP 'i >PPP';>PF 1(1)^** 

jOfS-y-C. ^E^m^ari*. SU-i;UVP^r2 3 0)OA 

-^•©Mawi^ E N A 1 i b T as:^ u * 

[0 08 81 ±S«/«CC*5<,>r, li9<C7nf Jr^iC. la 

«*e#sP5:>v«^AA*an«>t. iMjBie-^ENAi;^^ 
M^i/^^^u-^iSftot:. dp«;?'P^pp >p"F2ci) 
^ffma>5'p > i'it#CKi^Vv.;^3n^)o cots 



http://www6jpdljpo.goJp/tjcontentdbenjpdl?N0000=21&N(M00=ima^^^ 2003/6/10 



19 

[0089 ] W>&fs^SP«iP-L'-^^W--<i:?a:{klyA: 

[0 09 0 1 CCX\ ^DV^) yy'V^vy'¥2 0)0 
mi} S i«. ;X®OD 7 y r:? P :7 F 2 
Sn. I^^f-r^ 0-7 y P y y F 2 (i) • F 2 <i+l) 

3n^>o C<C>lSm. V "J a :f gU2 2 Ji. r^J&m 
^SP^ri'P-;^ if*t^CK<D#X-^2> (it^±AiO, to 

(009 1 1 iia^i^rt*. § u-^^l-v:? ^ 2 3 (1) 
DP 'J ^y^P ^T^F 2 (i)3>i^^;WAtB:^«:t§7'r-2>« 

[ 0 0 9 2 1 5 ^tC, 'J D y 

7 gp 2 21*. 1 <d;^W^SS t (iS/tt f) . A;^ D 4t J' a 30 

> :f :? P jii yvnfm^tiXi.^ho>V. MWt^S P<^m* 
ii^o-^i^m i^mti^Xh. ^h^tt<. M 

[0 09 3 1 ia2tC7n'rt^>:^';>i/g|i3l)r' 
oX. i?P ;^^fe:>^;^3?<^£^o ijtcH^'^X. 

SPc^)/oux«<^>«3ato*. i^>'7-'j>i/h7'>i>;^* 
T-S. CO>fcit>. m 1 oct^TS^v h Ui^A^ 1 1 (^J:-^ 

< ^ p ^iK) m^mii>mt^m^rh^m:tf^ 



4*BB2 0 0 0-3 3 9 98 5 
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[00941 c nwiMO-C . ■*:*te«5^tC<2fv4S/:; I- U 

x\ mn<r>fUV7.i&(7>Wjs\"'^m:hx^ om^ 

[0 09 51 /t/iil., lil5tCjnTJ:^KC, 

y'Fz^tt^x. pui^m^x^x^t^ m^<D&in^ 

<Otii-bS^-lX\ '^XROl^^ii^^yy^ I 3(i)<r>i!if$/*^ 
±^mi¥imX9h<^X. ±IBORgl(i8Gl<i)?)^7S 

-cA^o cots*. «3a^^'Jii'A<a (i^p^» 

[00961 ccx\ ±sasD7«j v^rf^p ^i:^'F2n:' 
\^^A^t<ofsnc. pga<oMOS ^ ^>t^A^p5 1 • p 

5 2. a£OHC. N§a<^MOS h ^>S>:^^N53 • N5 
5 2 * N 5 3^y- h CCt*. A;^m^DJ>iEDftD3n, s 

t-€c^snfci5h5'>i>;;a»P5 2 • n63©ku^ 
i<Drafrc(i, ^^tc, -en-enit^tucesi^^n/tpsi^) 

M0Sh7>^:>;^^P5 5 • P5 6. ifeO'tC, N2!<^)M 
OS K7'>S^:;^»N5 7 • N5 83!>4arc:r^nt:(r»-So ± 
2a©h7'>t^^iJP56 »N57(?>Ku^>li. -rvM 

I NV5 1 o:>A;'3tcHS^$n. ^tx^n^yy- h 
li. >r>M'-57 1 NV5 icoaj>?tcfti^^nr<<^*o 3 

i'p^ri^m^i^igee^cKx-^iEnttisn. h^>t> 

X5?N5 4 - P55<oy- hkll*. ^'p ?m^CK7!>i 

[0 09 71 ±a<«^<?>D:?»; yyyuyy'¥2X\t. 

1 • N5 4yyi*»iiO, K-^^VA^PSS • N5 8J!«i 
ftf^n^o cntCJ:0, XtPDJt. h-^>^^;^5?P5 2 
■ N5 3t?)!^te$nfcf%. -Om'-^? I NV5 1 -CJIate 

^ti'So cotS^. til;^Qt*. A;'3Diisit>iS{c^(i:r 

cniliifiic, i^p'/i^^t^CKAiP-u-^-rt^ 
la. h^>*>;^5rP5 1 •N5 4;!>ii!lK$n*«©-C. h 
^>^;^5'P5 2 - N5 3t*. 7v-;^D?:J[xl5'C3rai^o 
C<OtA^Tii. h P & 5 - N 5 8;!>^ 

C<^)*S«. i^P ^^ i'(i^CK7>iP-u^;l'©Pfl. tfl 
X. 01 UC^nTJr^tC. D^) yzfya yy'F 20>ti^ 
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?1 

[0098] ±gBSO Rlsl»BG 1 tcl*, m^\t. 

i. sA;^lN(D•-ccm'r^N®<^M0s^7'>^ 

C-C. ±i2OR0ISOH*. 2A;^<0ORIslK/J:<??r\ 10 

^n. h^vi^^^^'Pe 1 N6 2aw^'- 

3 •N6 4<oy-htii4gte$n^.o cntcjrO. ORIi 

>:>;^^P6 3 ' N6 4(^h U'^>*^*>» A>3l NCD 
■ IN(2)CQaftafll=&lii;^r'*^». 
[0 09 9] iC6t?. mSVlt. &Dy*) yZfVOy 
2Ci)OAtfi:^^:I^IifllO'C. u-i;U^':?^2 3o) 

[0100] ^f*et|tc{t. 13 1 3 ic^rj: ^ tc. 
«tif^6V7 h i/i^A^2 1 a-Cl*. u^;Uv:?^i2 3 30 

15G 1 Ci);!>5ftBS3n. DyV -:^'fva y :fF 2 (i)<?>7>. 

iJ7 2 4 CD^citt^^AtF^n-C^.^'Sp 
[Old] ±geu^JU^':?^S'2 4t*. mt*. @14 
tCmTJr^tC. 137 OCmT U-^ JUS/:? if 1 3 ilBR«<?> 

mi&*fl®^2 4 b-J11;^S^^2 4 eiCfcl^r. 40 
^ENAl* ENA2tcmL'r, (C<DJS^4*2 
ig) C0&h7>^;^^N2 1--P4 \ imMhf\X\,^ 
€>7#||§Sil^24b(C«$t,^'C. 

mt^ZAzvkt. ^^>:>;^^N3 1 (i:)* N3 1 C2) 

h ^ > V;^ ^ P 1 2 (C^^JtST ^►A*S()S»^2 4 c r 

I*. h7'>t^:^»N3 3a>- N3 3C2)**. "tti-ens 
li. V ^ > v;^ 5? P 4 1 (1) • P 4 1 C2)3>iSt,*^cii[?ijcc 50 



4$RI2C 0 0-33998 5 
22 

\t. 2c*tci[fiJ<ctltt3n/cl'5'>^;^^'P3 2(D» 
P3 2<2>. St^^ce^JK:SHtt^tkfc^^> 
t^;^ ^ P 3 4 (1) - P 3 4 (2)3i^e.m5n^o ^ A:, * 
;^sa«^s»rii. u:>;^^2 1 a^o^^^ u^;k?>m- 

a)--P4 lC2)<0^fe. tdW&^ENAlfcmf ^* 

En»$n, *!»i)(i#ENA2cc*fit'r^:^ <a!*:!)i(2Ko 

^><D) <^)y-bicti:, :3^lt'r^^^m^ENA23t>^Enttl 
[0 102] ±ie«^CC<ttH*. *l«tI|i^ENAlJ(/c 

^*ENA^cD:j^<f<^4J--fr3(l*>'^-^^-iJKO^fi'&, 

>2>;:^^N2 1 (D • N2 1 (ZWC^rnA^i. 

;^^N3 1 CD- N3 1 Q^coi^-m*^^. 

N 3 3 CD * N 3 3 i2^<K>^ ^rniy^tf>^mm^i>, ^u. 

^'7>S>;^^'P32C1)* P3 2(2)0<,>Tn;>^i. 
>:^:^d'P3 4(D* P3 4aX^>t'*'^tV^^. 
;^5fP4 1 CD - P4 I C2)<^t^Tn*^i3?>SS»r3n^o 

^ZAii^ir-r^o Ctitktmc^ mW^ENAl^^ 
J:a«ENA2(OC^ftl4iAip-L'-^;K^)«^, NfflOh 

^>2>;i4'N2 1 a)^N3 4(2)^'C3wmr$n. psa 

<0h v>VAi?P3 1 a)-P4 1 C2)±r;:)^?9ii'r^<?> 
r-. ±12^-^^2/7^ 1 3 iPl«SOC. U-<jUV:?^f2 4 

2 3 (i)4pl»tC, b-sjUi/^ ^? 2 4 C1)t*. mc^r^D 

[0103] m3<D^mmiss^) tc6x\ iief^its 

JiX>m20>^mmJ&iV\t. Zf*)y^ZfUy -l/SdC l^-^Ol 

m^fiSrti. 13 1 5<:fC^bl3i 9^Maor, S»<?>s 

[0104] T/ttt^fe. *l«fe^K3«tt:f3&*S/'7 h US^A 

i§B<?>:?'D^. i7Bitcfc<,^'C, j$g<OSR:?'; 
y-fzfayy'F F 1 o,i)<??J:'^ti:Mrr*o 
[0 10 5] •♦i^ttHBSRr^. ^:^D-;>i^Bi 

see:. u-4;U^':^^ 1 3oK^MWt^ENAi*tg^'r 
*0R®«SG2(i)*iSl^6n'Ci.»l>o aaOREJSG 
2(i)ti. ^2ftrDvi'Bi-NOA;^m#i. SS*:^P^' 
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*? B \n<Dm%^^\^ < S R :7 D zfF 10,1) 

±iSORiI85G2l4. n^\t. SieccijirJ:^ 

P6 \o>mnt\^v*^'i>7.^H^2<Dmit^Kn<j>Wi 

[0 1 06 J cmcjrO. 01 7cci5^rJ:'^cc. ^IS^' 

iSJ: 0 1 OBtr<7)S R7 ? -fy D ::^F 1 (i ,CK-1))© 
^-hS^. CK-i)<D/0W;<aj;^;>i|^7t'*a$j^* f , 

V» !5'Bil^«>SR7 >>! '^zf-puyzr^i <i,i) • 
>5S i ,CK-i)<7>M*jU;^iil>5;^>^i|'^T Li^cB#5i^.'Ceftf'f ^f^± 

[ 0 1 0 7 ] c cr\ t:mtmmx'kt. U-^^U^:? ^ 1 
3(i)tt. ^T'D^^i'BitiOSR^'; .;^:7*:7D .;^:fF 1 
Ci , i)^ ^ . i^rm^^^'i? p > K:n^i(i!'^^oxi^h 

a>« ^msift-r^i, iai7«ti, 58fc$i'CT<'rj:^ic. sr 

^'J^^-^D^yp 1(1, 1)7!^ 'J 42:^ h$hA:fil. ft 

l>. SR7 »; •;^^:7P -^^rp 1 (i,1):?>i-tr^/ |>$n4<^) 
•c. r^J&ft^S P<o 1 ^<}i:^f>^r>nf&<D^<)l^f>i±j^T^ 
nxbt^o Vfci>^^X, 0 1 5 CC^5^T J: ^ tc. ±gav 
7 M^s^x^ 1 1 accii. u^^UV:? ^? 1 3 (Di&S 
R:?!;^»p^:7D .;^yF i(i.i)ii:<^)rati:, ^^-f^^^^sw 
i,i?!>^l9:i^^nr*5D. |tj®:c^SR7 p ^it-'F 

^CKi*SR:7 «j '/y:7P ^r^F i ci 

R 7 U p 5» 7 F 1 (1 ri)'^<0-b 5^ h A^^FB 
it'T'Sfci^ti:. SSR7';.;^7'7P -;^:/F I 0,i)<D.t 

huj^Ai' 1 I ao>&mi^X\t. h-^^S-^A^Pl,!® 

ifZfF 1 (i,i-i>(?>ili:^)Si,i.i;!>ienJ[ij$n^o cnccj: 50 



Wa2000-339985 

24 

0. y^S'^Sifi.-ii^mXIi^tXXl^i^m. h^>t^;^ 

^Pi,i:0i«?3iot:. ±ga-b ;- h*a^SM'-*i^^<^)s 
;^*i|ijh3n^», cne.cr>*sm. ±iaggj&ii^s pi*. 

R:? 7:70^/7 F 1(1, K)^ci\ "J -b h Snfcia 
iS'P >i'm^CKi3>i#tt§5n/rfl*SR:7«J ' 

^ i?m^CK^^K:noxi>^i-^ 
[0108] ±ia«^r'4*. 1 omm^mt^c^rji ^ 

tc. SSR7«J ^y^7D v:/F lSic^^;Uv:?i5f 1 3 
^iy^h'^X(OS R 7 >; -7*7 p 5? a MS-^ 

[0 109lCCr% T/Or^^i'BtCig^niSR:?*; 5^ 
1 aiCd*n^t'-<^Uv:?3?l 3<^)»$:fiWT:^?'S<0 

1?. wamm:mi\tx^ -is. sK^') ^^:f^o 
%im^tiifiT-^hx. f^'^yyifiim^cui.uyx. f^e 

CKi^'y^^X'fshmmfyi'C. S7'p?^Bi^cr>SR 

7 'J ^a7P:;.:rF i<?>»^:Sg:^'r'5:^3:>^lg*Lc»o 
[0110] ±.t^^m^mxkt. OKm^ozx 

XWmi,tcifi. 01 3ccii^'ru-<^l'2^:'^2 4iP3«, 

01 eccinf <fc5tC. U-^M'V^* 1 4il*;!>«0ReiS 

02'N<os7s.:^fi^tcS'^<,*r, n^/^]t^^i^hx 
•rjc^tc:, ^1 4ti:/T^f u^>il'V7j>2 4CCfc(,^x, A 

2 1 -'P4 1 ^w-tfcraK-ciiJar^io 
[0111] i^A<Dmfmn.) \?xrx\t. m2 o^^i^ 

^«t*>fe, iai2o^:fj^'^'<t^>«:, -^mmmf^%h'^^ 

Vi^i>^^2 1 bJ*v 08{C7nf V7 hUi>xa?2 1 
iBfl^tUrc^^^v Nli<^D:?y ^'7":?0:^7T27&^K<S 

i'Bl-'Bptc5>^55m:<*»^>o 3 u-^;^^':?^2 

10 1 1 21 -^mrnvkt. ^^a-^i^B-i 

mc. U-c;H^:?^2 3(ir^»(l$Wi#ENAi«:mmt* 
^OREUSGSd^mwe^n-CC^^o SSORIsIKG 
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(14) 

F 2 (T ^D'NiOA;^!!^!*. «iiIf5<07^P B I'd*. 

REIBSG 1 (CM^r, h7>i^A^P6 la)®!*^^^ 

[01 13] cnu:j:0. |322tcirxTJ:-^tc. 
D B irt<OD 7 'J 7-7 a s^F 2 (1 ,i) "F 2 (1 , 

K)<©c»rnA>;&ii'p ^ ^^^OY.^ff>K'h^^sMtth 

2 3<i)-^©Waie^ENAi35*'^>fV-^)l'inf9. 

fih<r>^. ^-^:;^V7^^2 3(1)(*, ttff«:f$±t:'* 
[0 114] ±3al»fisrc*. s2<o*Jiifl^ittc^nrv7 

-7 5723^07 •;»7T 2 «i:CD8EjS(i^< 

:7 7?:ta^'^fiCU'^^jUS/:? ^?2 3 (i)3>^i?P i^il^C 
[0 116] liI2 0'Cl*, 0Rmn03X'\y^)l 

uv^2 3<om%xi^±'ktimr^m^4:eit,cLxtm 40 

(✓y<:3&\ @ 1 8{C7iTf VP h us^Ai? 1 1 h <t^lS. ISI 
2 3{c^'rvj' huvx^?2 1 c<OJ:^tc, i^^ji^uy 
^25 ii*?>iORElRG 3 '^.<D#A:bfi^^S':?c*r . 

I*. 132 4tc^rJ:^Ci:. 0 i Stc^-ru-^ju 

wjii 4tc*jv»T:. A*iKlfe (c<^)ii^ii K^- 1 

my tdVf, #h^>VA5?N2 1 ^P4 l«rSa:4*«;:@K 

[0 117] <^5<^llfitim) ic^r. ±ge^^3 
(1^4) <^,^«fi«^S»r'l*. u^>uv:7^y*^c^4*OR@ so 



4*ra2000-339986 
26 

»*iK. (K+ 1) m<om^4:^mLX. u^sjl^VT 

)ityv^<^w%yi^±^Mm'im^ic^t**x. 02 5 

[0 1 1 81 ;i,f*fi^tcii. |32 5 0Cmf Jr^cc. 

m^Mc^i>t^:y h us^A^? 1 I c rt*. @ 1 5ic^f v 
^huvx^i 1 a<oORiIIS02(i)6cf^^r. 
^'lilBSd 1 iiyifimi^tixt,'^, ^tk^ ^13183 1 
I*. ^T'Pt^^i^BiCiW&P^QSR^y 7^y7P^»P^ 

[0119] ±ie^ ^0853 I li. mt*. igtt<^>^ 
P-;^i^Bl€:«tC'r^6. li|2 6iC7STJ:^iC. nUim 

n/cPfSJ&d-^ s Pimms n, j£&»q -b :i h r 

i L-C, g$mcOS R7 'J T^TTT P :/F 1 (l,KKDtti 

A.x*.^i>o ^f4tf. '^xmm^<Dra^>{^B^xkt. rafi&m 
•^s ptcf^itT . m^<r>zrx2 -J ^ B i-ic>tii*3!«ii*D$ 

[0120] iie^i^-ct*. ©2 7«c^Rf ct ^ec. ^ 

^IEIK3 1 CDJi. if3^Blje<?>SR7M ;;7*:?P>7F 1 

\^^^ihcti^^xi^ho tl1;^si,iccii>'^'< u-<-'i^ 

--t.^ffc-r^i. «aHE^ENAi;:>^P'-b-^JUi^f 
♦J. ^ I 3 CD^t^ttftif^JtT-S* CO>IS 

[0 1 2 1 ] 56tC, is:||fitH^JS0Ct2R^>^-.»^il853 1 
(i)t*. .lp(3<O*Ml^5S<;>OR08SG2(i) <U-NA.V7 
^ 1 4<i)) <oi:^KK<i<De#«:S":*i»T x^^iV^^y 

^ 1 3(1) < 1 4 (!)> <Dm%/^it^^W.^h^^t{t 
Wkti^. -/D i^Bi(^<^SR:? •> :?'7P '/:7*F ICO 
©»KtClsj^6T\ 2rxDm^^V'}tftLfX. Sflai© 
^ENAi«:^JiJQL.'C<<*^o 0/c*^^r. IfllStCi^^S^S: 

63^. Is^^m^BSr-u. |f]^^<^ft^»3:vi2^u:giHi^$ 

mc<**&<^)1?. li^3<D*ttllJSftJ:04i*ttffl<om^J»i^ 

f&mrhwmum<^^n^\mx^. sbsj^ 
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2 8{C^nf a''^^@K3 2«:ffll*r4>. I^«cr>$ft^$9 

[0123] ±^7 'P ^m^3 2 2 
n>Zr>o>\yv ^}'>^'^U'^-f^2 9i • 32 bi. MS^ 

ORii?S3 2ci, NOR0SS3 2c«75ai;^*J5e-r^> 
^>>'<-iJ?3 2<li?:>^ga:t:^6nr^,^^. iSaDr^'J-^^* 
70-^7 3 2 acoa3>pO(*. T)-?^) -^^-POvzfZZX} 

3 2<i<oHi:^Lsmii^p y i^tiyxmn^ti. d^'J 

>3^7D >7-3 2bUH*. UORm^Z2 c<r>miJ^^i? 

3 2 a(r>^t>LQmmmm^E NAitoxmij^^n 

6* CC9if$:S. ^2 9 0C^i^Ti:^tC. 9=-l5|K 3 2 20 

mmm^Et^Ai^m-hux, u-^^iv^^r 1 3ci)cci* 

[ 0 I 2 4 ] ^llteJJjaSrii. y y ^^lElBS ( 3 1 

• 32) <^)h 'J^ior. ^liilftiDSR^y 

»; •;»:^7P >:/F 1 ci,K)<o^ui7.\i^^om^t^mi<^ 

y 7»:^7P5.:^?:fflt*fc^':?H^*>:^5?t£:fet^T. T'i* 

[0126] -TJttt^fe, *^*feffJl^iCf^?^>V'7 h 40 
a?2ldr'«. 02 OCC^S-rv^ H/J>X4'2 1 b<0O 
RlEllSG3(i)tCfU'C, m2^^mry'^^^n3\ 
CDiiSPI^S. Smf3'50D7»;.;^:/7P-^:^F2Cia)^ 

Y^<r>>^>\^^^'nt^ ^ 'J tft-thv ^m&3 3 0)*^ 
ii.K)f)^j<jv:^^:b'^\^±^^tX'0>fSi. ^ayt?m^ 

CKif)^'S^<^U<^X. ±ia^ iIK3 3o)(i. ±m^< 



4$ffil2 0 0 0-3 3d9d5 
28 

:^t%fc^!^itX'(Dms l^^fli^y ^23 C1)'sfM?«:IB 
[0 1 27] :i,f|:fi^(il(i. ±£^9^E»3 3(jt. 

^tt:. m2efCfrstyy9-m&3 itcmA^x. i^iim^ 
^►NOR@js3 3ci. n^ti^^^^m-^^^^^-^ 

[0128] ±^mf^Xitt. m32 iCn^-fJ: . vy 
^0883 3 (1)1*. ^fi5©<J>DP yyyu y^F 2a, 

i^Kd^p-b-ijU-^^fkf ^*'C(Z)ra. ^BDfi-^ENAl 

3aM. mmm^. ^p^^fi^cKi^mtsi/ifttt 
^>ci3>ir'»^», tii^si,ici{>ip'-^'^ji^ia 
itt^^. MIWfi^ENAi;!^n-u-^;l.iJa:0. u-^ 
;Ut^:?^2 3a)35>^ff^f?li:T^o C<?>IS^. m4<D 

\^z>7.^2 1 d*|Uir'*^o 
[0 12 9] ^^(C. is^i^^S^1?(«. M5<D^^BS» 
iPJfiltc, ^ 2 3<D«Wp/f$ih<^«^«c«g>S 

[0 130] JaiJ. @3 l-CJ*. ^^^eW3 335>iSR 

{yX. \^-<)iiyy^ 1 3cc)e6ff/'f^jt?r*teir'^rni*, 

ISdvyf-^^Zm^^CfK^X. ia33Ci:m 
Tr5:^^E|»R3 4«:ffll*'C4>. l5l»<5)3B!)m^^n*o 
[0131] ^m^y^m^^3 4 Xict. m3 l^^^N 
ORPIS3 3ciJcfce>V>^<-^3 3cl7>^ m2B(^Cm 
f ^'^^lal»S3 2frCtt*D5nrc-'S* COJtem. 03 4 
tCiRTJr^tC. ^y^M^3 4it. ±^^y^m^3 3 

fcie**r. >'Wu^JK?>«ae-^ENAi?:*>JO 
IT. U-c 2 3 (DJCttff *tS?Sr * -So 

[ 0 1 3 2 1 iQciJ, **ttfflJSRri*. y y 1^085 ( 3 3 
^3 4)<K>V ^Jtfti^x. «l5ia:<?>D:?«J >:7'7D->:r 
F 2 o,i')^<K>fUi:x,}j^<om^^. m^i^<DDy "J 

7*7 p > 7F 2y>^i? p ^^{t^c K 1 ^02:^5 i-r^^M 
ffii<J: D iym<o!Sf ^ > i^-cHliaHi^E N A i^:r iJ' ^ i 
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[0133] <m7<r>^mfm) vrrx'it. mz^^^ 

v:?^72 3 (24, 25 ) *i|g«i<^D:?»J >^:?ni»-r 
I) - 2 1 d ti:4tf*.^r. 3 6tcmS:^«:fiiW5^fife^c*»Ji» 

m::^i>tf». SD:? 'J ->y7a >'7F 2Ci,i)Stcj?ci 
> i^n^*iJSll0552 6 (1 , i)3>^i9rt^ e^nr^tf 9 , U-^^l^ 
v:?5?2 3Ci) (24(1). 2 5 (i) r JiUT-Ct*. 2 3o) 

[0135] ±12^^ D V ^m^mrn^z e c^d^*. 

i?fi#C K ^<J>mt,m^C K iM'-<De2l$iJitci9rc:^ 5ti 
fc;:^'r >^SW2Ci,i)i«:{i^'Ct,^-5p H^^-^-^'fS 
Wl (!,!)• SW2(i,i)t*, li8tc^rt'^;l'S^:^4'2 
3o,i)iR». D:? 'J ;;:r70.;^:^F2(i,1)QAffl;^ 
<^^fllD'$:#diT60RiaBS0 1 (i , i )tc J: r M'lSi^ 
n. D7U >7^7a ^»'7T2Ci,l)3<>^i'0 v^JJ'^i-^CKi 

i'fi^MSailHlK2 6Ci,1)fCl*. D7>J 5»:;f7D5»7'F 
2(i,i)C0i^P ';» i^Xti^S^P^itgl&^tiiCQratcgg:!;^^ 
n/cN5a<DM0S F 5'>^:=^^N7 1 o,i)i> D^'J 
y rfv D 7 F 2 (i ,iWJSl5^ P ^ A:^^^^ ^ SgSft 

P7 20,i)i*^Sftt:>^>nrc^'5, ±iah^>*>X4?N 
7 1 o,7)CDy'-F{t{J, ORPBSOl OJ)<Dtil:toM 

I NV7 1 cirDf'jizfe^nife^iX'EnApsn-c 
±fiBh^>t^;^^P7 2 ci,i)<?>y- hiCSi. O 

[0 1 3 6 ] ±S2«l^r't*. m-r^^D^U ^»:r:ia;^ 
7T2<i,i)??>WfftS<^i'P->'i'fi^CKi (CKi>< 

-) ^Ti^^s^fRira, ±sa;^ ^sw 1 (i ,1) ( SW2 

0,1)) ^Oi^iloriSD:?'; ^»r^7P ;i:7"F2Ci.i)^J' 
P^^^'ft-^CKI (CKi^-i-) ^rEn^BT^o i?P 

y>;\fmT^tiim^kt, ±iax^ ■;.^sw 1 (1,1) 

• SW2 Ci,i);^^SlK5n. ^Xkt. D7 'J •;^^7P 

^F 20,1)^-^^^ p5;^'^5'^SW1 SW20. 
XfiXW>Wl&t. U'^^U^'::? ^2 3(i)i5:t^0jlt'r. 

*>;:^5?N7 P7 2<i,1):!>^iiUt:, D:?^:^ 

7 P 7'F 2 (1 ,i)<0 P 5^ Kh^'^X^^VWMkK 



Wa2(M)0-3 3 9 98 5 
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fWtO» D7'J 5»7"7P-;>:^F 2(i,1)<0SSSftfp^W«l 

[0137] ±&«flSCC Jcni*. ^ P t^?KM^J^U 
tm^. :,9^SWl (1,1)- SW2(i,i)tif«<?>® 

»Si. u^jUi^:?^2 3(i)i3&it?]0«t^n^<?>r\ v 
-<}lty'7 ^23 JaB##x i!^Py i'fl^C K (D^ 

6 D ^» p / 7- F 2 (1 , i'><D^^U^r 

10 7 o ^ 7F 2 (1 - F 2 (1 .K^^nmrh^^tcit^ 

r. u-i;uv:7^2 3<i)<?>:^{^^fi^::^4l«^fimr 

[0138] AiiJ, ±§2^6*, D7 -^-7"? a'/zf?2 
(1 , 1 ymiz i^oyi^ m^Pl^^ 2 6 (i , i )35>^§9:t:> ^nr 

<. mi*. Bto<0D7y -^7-7p^/:rF2Su:2^P? 
^fiW#@ii82 6^S9:(:»i:<>i:C^ c<;>^. Pix-^ 
:»^SW1 • SW2ti. 15:^-^ ;^^SW1 - SW2tC» 
20 $3fe5n^>D7'J v7*7p .;»yF2;^>^i'P^ i'A^?:f^i>S 
iU-Cl^^ffil. T^^*:>^. ^mm<^Oy') y^'yuyy 
mZO (113 3) tc^.f ^:;^^|5I»B3 3 (3 4) 

7P :^7F 2WCi?P > ^ffi^Wi»lEl882 e«:i9rt:fi« 
^itt^Xf^i. l^^)ltyy^23 (24, 25)0$ 

[0 139] (i:8<?>;^*fif^sfe) <hc^r\ eiXkt. m 
4-c«, ±M^&mmmm:%h'!^y h < 1 1 - 

lla-llc-2l-21a-2l<l> <D^<Dl^t> 

[0140] urvit. m i - »34j j:o'ii5co^i*fe^K 

IKOJc^tc, SR7»J >::^:?a:^7"F l^ffitr'ifc^^ h 

Hi^rMmc^-^^'X. 1113 6tei:o'I3 3 7^#Dat^/rf3{)S 
e^SSIBf S R:? 'J yy'vxJ -^^'F 1 ^^l-fc 

[0141] rrj.ioi^. :^^mmiz%i>i^y h ut>x 

1 1 d li. 13 1 ^cihrt^y h i^V'T. ^ 1 I (OStB£tcttl 

aist^, 5>yg^sMPitot:{B^ 

50 OS R 7 P > 7'F l CD^^PS^t*. S R7 'J 
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■pzfzfp p y ? 1 io^i^^mi htx ^g^S R v ^) v v'v 
D y:/F 1 <0)<Da:^S(K!:. tt!;?3Slia>S&ffiia<«:»ai 

tc. S R 7 »J D :/F 1 COtCli, .mS^<^-b 

li. 5» 1 3 CDtcMiUlHi^EN Ai 

CO)U. f^ia<?>SR:? ? v"7n ^^vF 1 (i)ip!tSOC, 

[0 142] CCt?. §SR7»; v-fZfOyy? 1 

CO). F 1 (1) •coa3;^so. Si"<D^>^. ia:^Soco^ 
aj:bSi«. 2'^(^ANDIelKG4Ci-i)- 04(i)ii^: 

CO)i» SI^SR:?'J:>'7'7o .;»7*F lO>i^*. ffl:^ 

^|gf;5i^Sf^0. fg^ClslOiS?'!' ^>^^'Clil40A:i:Lr 
fc. tii>5S0<i:^^<Qtil;^Sl--ili. ^o^t?m^cvi 20 

^ ±iEAND0KO4(o)<Dai:f3{i#(i. '\m<r>m^^ 

ANDlPl»SG4(i;) -®tiJ^SMPl-<Z);5^y>i. W»fS^ 
Fi(0)iC6*, i^P > i^fi^CKtcisi 

&^?^s>yfi#SMP 1- ■ *iii:^-c * 
[0144] 5^^c, iiaW^r-li, SR7»j •irT/^'p 
5»::^F 1 C0)^J!^t5m#SP^>'-*^ElttD3tt. U-^^U^' 40 

7 3? 1 syrm^^nr^.^-^, L.fc3>^ox. SRy v^^-? 

P 5^ :^F 1 (wtc^b^Jl^i/^ 3? 1 3 ^mii>^^)k. 

[0145] /tife, ±^^m 1 'ift-oJifsc^i^i&JiJitSr' 

li. b^jU v:? 51 (1 3 • 1 4 • 2 3 -2 5 ) *i«»Sg 
ft32©«ii&-&j«l«COt:l«45«bA:;>i. ia3 8tC7j^r<fc^«: 
SE«ftSao>b-^JUV7 3?4 1 «:ffic»'C*>J:i% ^ftu 
^il.^'T j?4 \<D\^^^ltyy[-^4 \ alts Xi^z^y 
"f-i^m^tOX. ^P-^^'fi^CKiciSor^ii/Jg 
llli5n^>Nai©MOS h^>^^A^N8 1 ^'D^'i' 50 



Wa2 0 0 0-3 39 98 5 

NS2C[)MOSh^>VA5?N8 2<t?ria;tr(,-^* &h 
^>t>x^pN8l <N8 2)OKU'i'>«:^i. .eifti^f 
-^PSJCOMOS h^>V;^3?P8 3 (P84) ^ftUX 
SBSfiSBEVoc^senUO^n-CiJO. Mh^>^V;^3?N8 I 
• N82<^)y-^li. tgJft^nrt'^. iieh^f 
>i>;3;^'N82*P8 4 <Z)«[iajSo>«ai*. U'^A-v^ 
^^4 i<0tti:^0UTiO'cai;'3$n'Stl^«:. ±gah5' 

7 5? 4 1 <oj[^$£m;^ OUT 1 uxm:^i^ni>ti^ 
tc. ±iEh^>:>x4'P84<oy-h^ittii$n'6« 
[ 0 1 4 6 1 ±iab^^l V7 ^ 4 1 tcii. A.;^ia 

nT.^v'f-^iT.^ y^) AlhtbX. NffiCOMOS 

|-^>t>;^^'N9 1 - N9 2^!)W^n'C*jO. 

V7 5f4 l(7>8fef$4i. ±lah^>V;^i$iN8 K^^'-h 

cnftosnei^ic, ±iah^>*>A3?N8 2oy-htc 

tt. h^>S>;^3?N9 2«:^C.i:J'n-/i»e-^CK<^>J!a 

[0 147] $hUL, ±leu-<jUV7 3?4 ItCti. 
STESMlciUr. N3acr>MOS h^>S^;^l5iN9 3 

toctaspfflflOMOS h 5'>:^x^P9 43!>4ta:W6nri» 

rl^Hll^n, ±m'^>i>:^i'N8 2<Dy-h{C4i, h 
^ > P 9 4 «:/r o-ciaa^EV CO!«llJ!«l5 ti^^o 
<p*s. ±ssA:^*^as4 1 cit. 4*i*s&*a>iii®u:iatt 
<Dm:^*^#l2tcmi/. ±gaM h 5 >t^A ^ N 8 1 ■ 

t^Bz^o>7Kij^K^m^ox. a^t}^^^^^i>o c 
cx\ u^jL'S^7^4 h*. «ffSgefti2t:'*>o. tb^jo 

[0148] :^'m.mmx'kt. mmm^ENAtt'^^^-i u 

X. ±iah^>s>;^^N9 1 • N9 2 • P9 4cr)y-h 
tC6*. »llS5ie^ENA)»iEf1flDSn. h7>VA3fN9 3 
iCi*. $lJ2Blii^ENA:«>W>MV-4, I 1SJV9 iK-CiS*? 

[0149] h^mf^vkt. ^mlm^E^Ai>'^^^^ 

)liD^^s h7>VX4fN9 1 - N9 23:>^3il/. 
>i>;J^^N8 1 *N8 2*ii'P^5^fi#CK. *JJ:CX. 

[0 1 50] cnilifflC. Mai©^ENAy^^o-U-< 
^KOtS^tClt. h^>V;^3?N9 3 • P9 4?>i«ii-r-£> 
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n. igl5ttj;^ouTM'-ti. !lgttSEVa;tc«i»5n 
[0 15 1) m3 8Ti*. i^^Jluy^l 3-2 lo 

3 iisj^. 1 ocD$Ii^al^t^ e n a r'gi!)f^/f?ih?:l«isiT 

2 4 * 2 5 iigtetc. ^^>*>A^N9 1-P94 ■ ^ 
^'P'/i7tB>3*i?^^^t"^->l'VT^4 l<^>*»^^<i^l 
ihr^mi&^<D\^^)ltyy ^ 1 3 ( 1 4 - 2 3 --2 

5 : larrti. v-<)iz^y ^ 1 3 -cK^-r^) kt. 

« /O^A^ •^9>irm'r ( P 1 1 • P 1 2 ) 'N^B^s 

»^>. ittCs i^Uy t?mtt<D^^iCftOXs 

^ 1 3€ri^jh5l^ri-4<5r)T:\ tt3>3*«ft*'li«t^^^ 

Ltci^^X. ««9[S6S<0U-<n'>7* 1 3«:m- 

[0154] ja4.j, ±gafJ3^fi*oiP^7<^)**sf^jEn:' 

t*. Km<r>^ 9 •;'7''7 d ( F 1 • F 2 ) Stc U-^^U 
S/:? J5? < 1 3 • 1 4 • 2 3 -2 5 > «:iSrt:t^»g^^:0<tC 40 

( 0 1 5 5 ] 5 6tc, ±ies;I^MJ,S'CJi. v:? h us^ 



4$Ba2 0 0 0-dd9 9d5 

[0 1 56] 

[01571 ^mtmX'kt. V7 h L'2^;aL^tctgJ^<7>U 

ffnjfifer. j)^'^ «t^gs:^ntv7 ^^^^x^?:^3ar' 
[01581 *%i!gtc«^^s^7 h ±ie«^iR 

[0159] ^BW^cCcfcnU. »iei.'<JUV7 ^{ts 
iftTgra >7©D7 > :/7 □ 7**59!if'K'r^>r«iCi{ivS 

7 «j ^ 7*7 D zf^u> i7U'/ pm^<DK:^f>^T^wtim^ 
[0160] 2|s:%^tc^^>^'7 ^ I'i/T.^it. ±tm^ 

iO^i^^X, l^'t^ya -y i?^l^WsSi<J>{> 7 »j 7 77 n 7* 
[0161] ^^^oc<J:nii. 2-:)<D{n^ULmr>i^ 

ff/f^^J^^itlBll^n^i^)^. 1$Tfe7'n i?rta>7 ij 5» 7^ 

7a^7"^j!>vs^<,km'g^r4j^'7 h U2>:^^?<^>®KffJR«: 
[0 16 2] *^^tc:^^^'7 ±ia1^^S 

tijaBe6sa<^u-^4^v7 v&i^^A,X'K^i>mmx^i>o 
[0163] m»mjsi,(^^tiu. «aKietftM<ob^ji^v 
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(0164] 2|c»^tc<^-5i^:7 h ±le1i^ 

<^>i>'7 h us^j^^i^cfcc^-c. ±ai'^-^i'V'7 ^ ell's, i 
[0165] ^^i^^tcctni*. At»fi^$3a»gw^;^ 

to 1 66 ] ^a^^^^^s^^^ ^ \^i>7.^\t. ±se«fi3^ 

[0 1 67] ^gS^S^d^CCctni*. ^U-^^lV^ hai-s(?> 20 

[0 16 8] h ui^^^^i, ±Ba#« 

[0169] ^»1iJi»CC<fctH*. 

[0 17 0] h U'i^^^^'ii. ±ia#<i 

[0172] 4E:l%q^(C{^^@«^7n«i5l^. Jl':Jt±<?>J: ^ 

[0173] mmimc^ti\x. ^m^m^^n 



♦IKI2 00 0-3 3 9 98 6 
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[0174] t^^^^hmiSi^im\t. iM^fumc 
i>n^xhh. 

[0175] ^^<«^0CJ:n(i, ^7{S^J|Sco»*$J: 

i>^-&\t^m^wf^^i^\^xiy. mi^n^y^rm^m> 
[0176] Hf-w^uL^^m^^^i^wxt. ±ie«fiS;cc 
[0177] mwmmxkt. ±iar- ^iz^m^^ 

[0178] *%^gtc*^^@i^^7fi^g(i, iseS^tc 

KisJcO'SSiSt*. 6 0 0SJ[i;.T<^>:>'nHrA®S'Cl^ 

[0179] ^©<8^cCcfcnt*, 31^00^7 <S 
;9^^;Cii6 0 0!gUT<?>^^;^S<g> *i«fllO'C4>. 

[lasoisimAit^^] 

[13 1 ] ^^m<o-mm^^^^^^<DXh^:>, V 

[02] ±^tyy h uV:^5?*ffl(,*/cffl^*iji^ff<^« 

[03] ±gaii^^^^ec fc c ^ r . m^^<om^m^ 
tm^BX'^^>, 

[04 ] ±12^'::^ h UVj^ ^^Ottfftr^nf 4? s > 
[05 ] ±SE^':? h isixmi^^tih'^ h * U ^ 

[06] ±32^2 '/h •;•b v^^ • ^7^7P:^p^a>i* 

[07] ±gBi/:? h Ui>;^^»k:*$t,*-C. U'^jUs^:^ ^<^) 
fifiti'il^rTT^-riaKEI r ab -5 . 

[08] '^^<lM<K>m^m^^7nf h<OVih 0 . D 7 
[09] ll^tyy ^ ue^J^^iKOW^i^-r^-^S^y^ 

[010] ±5e D7 > D ^ 'p'(Oin^ei^^rmn 
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37 



m\2] ±tei^:7 h US>;^^'Cffl*r*6n*OR0»O 
4iR)&jn<$r 7nf IslBSgl r ^ ^ , 
[013] ±122^7 h U^>;^d?<^^f5||4r?n'r:?'n5. J7 

[iai 4] ±^2^7 h U^^W^"7^ 

[13 I 5 ] *^0J<?>3 ^«Cfiy<?>;^<&fi^«S«:7nf <»<^r^ 10 

[13 1 6 ) ±l^zyy ^ us^i^^rmi^n-feORSKO 

^srsp^ ^T/T^-risiKii r , 
[131 7 ] ±M&'>y h u:>;!^^'<^)«fcff*7Sf ^-r 5>ir 

[@i a] ISd^^y v i^t>7.^<o^n^7hrzrup i? 

1132 0 J tmm<oMtc%^om^m^^7jiti><D'Cih 
[132 1 ] iia^-^ ^ us^;^^rm»6n^oR0»<^ 

[132 2 ] l^tyy V \^t>^^<m^^m^^'< 2 > 
[132 3 ] ±l2S/7 h \^Z>:^^(f>A^^^mry'u^ ^ 

[02 5] ■♦:||0^<O$ SK:fiy<7>SI<femiS«r*'*'4>C!?r'ab 

i. -fe y h • y Y - p ^) yyyu -^y t^-^ts^yy 
[132 6 ] ±ia^ ^iHiKc^W^mn^'rv^a 

[02 7 ] iiai^^ h \^t>7.^<0»^^7hr^^ 

^I'-hr*)^. 40 

[0 2 8 1 ±ie^ y ^igBS<?)fl!i<^=»B&f5»l«rm^P'o i^ 
[029] ±le^ 9^EIK(^)fM^«rmr » ^ ^ > v 

[03 1] ±Se^ ^lalBS^tSfiR^trT^f T^P i^mv 
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[03 2 ] iM^t^y h US>;^4'<Dttft*7nf ^' ^ 5 > 
[03 3] ±K5 ^iaK©flb<D»B»W4:^'r ::^P 

[034] ±sey y "f-m^ow^^fTir^ ^ > v 

[035] *»9I<??3 'E^tCftiDllteR^^&mf ^<^)1?^ 
0. &y^0yi^<oi^^)\^tyy^ifi^&y'ayp\H<oDy 
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